retardation (Coyle, Oster-Granite, & Gearha 1986) . It is due to the duplication of a critical regi of chromosome 21 involving a potentially large nu ber of genes (Epstein, 1987) . The roles these gen may play in human neurodegenerative diseases a mainly unknown. To dissect the effects of these gen one may apply single gene manipulation molecu techniques. Transgenic technology, for instan allows one to express a candidate gene in vivo mammalian organisms such as mice. Phenotypi analysis of such genetically altered mice may h us understand the functional properties of the ge of interest and the role it plays in vivo.
A candidate gene from the 21 chromosome h been the gene encoding S100β, a 20-kDa Ca 2+ bindi brain protein whose levels are elevated in Dow Syndrome (DS) and Alzheimer Disease (AD) (Griffi Stanley, Ling, White, MacLeod, Perrot, White, & A aoz, 1989). Based on in vitro observations, S10 protein has been suggested to be a paracrine neu trophic factor in the brain promoting glial cell pro eration (Selinfreund, Barger, Pledger, & Van Eld 1991) and neurite outgrowth (Kligman & Hsi 1987; Azmitia, Dolan, & Whitaker-Azmitia, 19 Van Eldik, Christie-Pope, Bolin, Shooter, & Wheste 1991). S100β has also been shown to affect long-te potentiation (Lewis & Teyler, 1986; Fazeli, E ington, Dolphin, & Bliss, 1990) , a neurophysiologi phenomenon associated with learning process (Bliss & Collingridge, 1993) . Experiments w transgenic mice demonstrated that overexpressi of S100β significantly alters a range of potentia hippocampal-dependent behavioral processes cluding open field exploratory behavior (Gerl Friend, Becker, O'Hanlon, Marks, & Roder, 19 Gerlai & Roder, 1993) , T-maze spontaneous altern tion (Gerlai, Marks, & Roder, 1994a) and explorati (Roder, Roder, & Gerlai, 1996a) , and learning (Gerl S100β, a Ca 2+ binding astrocytic brain protein implicated in brain development and neurophysiology, has elevated levels in progressive neurodegenerative diseases, Down's Syndrome, and Alzheimer Disease. Transgenic mice carrying multiple S100β gene copies exhibited abnormal exploratory behaviors and synaptic processes suggesting hippocampal dysfunction. Here we analyze learning in a hippocampal-dependent (spatial) as well as a non-hippocampal-dependent (nonspatial) version of the Morris water maze and compare CD1 control and CD1-derived S100β transgenic mice. We also investigate possible progressive age-dependent effects of S100β overexpression by comparing two age groups of the above mice: 3-and 16-monthold. We show that 3-month-old S100β transgenic mice have a spatial task-specific impairment confirming a hippocampal dysfunction. However, we found the 16-month-old transgenic mice statistically indistinguishable from their normal counterparts, a result that does not confirm progressive S100β transgene effects. We also show that age, independently of the transgene, impairs spatial learning, spares nonspatial learning and reference memory, but leads to behavioral rigidity. © 1996 Academic Press, Inc.
INTRODUCTION
Down syndrome (trisomy 21) is the most frequent human autosomal aneuploidy resulting in mental
